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(54) ANTENNA DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that optimum impedance matching 
can not be obtained in each feed radiation element when the power is fed to a plurality 
of feed radiation elements from a common feed point. 

SOLUTION: The plurality of feed radiation elements 7 and 8 which have feed 
electrodes 9 and 10 and radiation electrodes 11 and 12 respectively and also have 
different resonance frequencies are formed on a dielectric board 6. A stub 4 provided 



with the common feed point 5 provided on a mounting board 1 for fixing the board 6 on 
which the feed radiation elements 7 and 8 are provided is provided, the feed 
electrodes 9 and 10 of the respective feed radiation elements 7 and 8 are connected 
to respective matching points of the stub 4, and impedance matching is made in each 
of the feed radiation elements 7 and 8. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While having the base of a dielectric, two or more electric supply radiating 
elements which have the electric supply electrode and radiation electrode which were 
formed in the front face of this base, and the substrate which fixes said base and 
preparing the common feeding point which supplies electric power to said -electric 
supply radiating element in this substrate Antenna equipment characterized by 
developing on the front face of the front face of said substrate or said base, and said 
substrate continuously from said feeding point, preparing a stub in it, and -connecting 



the electric supply electrode of said electric supply radiating element to the point of 
said stub which becomes settled based on the effective track length of said radiation 
electrode having consistency. 

[Claim 2] Antenna equipment according to claim 1 characterized by preparing the 
radiation electrode which approaches the radiation electrode of said at least one 
electric supply radiating element, and does not have an electric supply electrode in 
the front face of said base. 

[Claim 3] Said stub is antenna equipment according to claim 1 or 2 characterized by 
being the short stub which grounded and formed the part distant from the feeding 
point. 

[Claim 4] It is antenna equipment according to claim 1 or 2 characterized by being the 
opening stub which separated said stub from said grand conductor layer by the slit 
formed all over the field of said grand conductor layer while preparing the grand 
conductor layer in said substrate, and was formed. 

[Claim 5] Antenna equipment according to claim 4 characterized by connecting said 
reactive element between said stubs and said grand conductor layers. 
[Claim 6] Said reactive element is antenna equipment according to claim 5 
characterized by constituting as a pattern electrode which has the reactance 
component formed in the front face of said base. 

[Claim 7] Said stub is antenna equipment of any one publication of claim 1 
characterized by constituting from an electric supply land prepared in said substrate 
including said feeding point, and a stub pattern which forms in the front face of said 
base and is connected to said electric supply land thru/or claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to antenna equipment and the antenna 
equipment which has two or more electric supply radiating elements especially. 
[0002] 

[Description of the Prior Art] In recent years, the cellular phone which uses two or 
more frequency bands has increased. This is for switching to other frequency bands 
and performing a smooth message, when a message concentrates on one frequency 
band. The antenna excited in two frequency bands is needed for such a cellular phone. 
For example, in the cellular phone of a GSM (Global System for Mobile 



Communications) communication mode, the antenna excited on the frequency of a 
900MHz band and a 1800MHz band is shown in JP,2000-196326,A. 
[0003] This antenna forms two electric supply radiating elements from which a slit is 
prepared all over that field, and electric die length (electric length) differs while 
forming a metal pattern on the case of a dielectric, according to the signal current 
supplied from the common feeding point, excites one electric supply radiating element 
on the frequency of a 900MHz band, and excites the electric supply radiating element 
of another side on the frequency of a 1800MHz band. 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally, when supplying 
electric power to two or more electric supply radiating elements from the common 
feeding point, since the optimal electric merit cannot form for every electric supply 
radiating element, in the frequency band assigned for every electric supply radiating 
element, sufficient radiation resistance cannot be secured for every electric supply 
radiating element, but the bandwidth at the time of resonance becomes narrow from 
the feeding point to each electric supply radiating element. Moreover, it originated in 
the impedance matching of each electric supply radiating element and signal Motoma 
not being acquired, and the injection of signal power became inadequate, the gain of 
each electric supply radiating element ran short, and technical problems, such as 
being generated with [ of gain ] a rose between each electric supply radiating element, 
occurred. 

[0005] This invention is accomplished in order to solve an above-mentioned technical 
problem, and the purpose is in offering the antenna equipment which fulfills the 
optimal electric match condition for every electric supply radiating element in the 
antenna equipment which has two or more electric supply radiating elements. 
[0006] 

[Means for Solving the Problem] This invention is made into a means to solve a 
technical problem with the configuration shown below in order to attain the 
above-mentioned purpose. Namely, two or more electric supply radiating elements 
which have the electric supply electrode and the radiation electrode in which the 
antenna equipment of the 1 st invention was formed on the front face of the base of a 
dielectric, and this base, While having the substrate which fixes a base and preparing 
the common feeding point which supplies electric power to an electric supply radiating 
element in this substrate It develops on the front face of the front face of a substrate 
or a base, and a substrate continuously from the feeding point, a stub is prepared in it, 
and it is considering as a means to solve a technical problem with the configuration 
which connects the electric supply electrode of an electric supply radiating element 
to the point of the stub which becomes settled based on the effective track length of 
a radiation electrode having consistency. 

[0007] In above-mentioned invention, each electric supply radiating element is excited 



with the resonance frequency which becomes settled in the effective track length of a 
radiation electrode. Since the electric supply electrode of each electric supply 
radiating element is connected to the point of the stub which is the optimal stub 
length having consistency for every electric supply radiating element, respectively at 
this time, each electric supply radiating element can secure the bandwidth of a 
required size in the frequency band where each resonance frequency belongs while 
the good resonance characteristic is acquired in each resonance frequency. 
[0008] Moreover, adjustment of the optimal impedance is acquired by addition of stub 
length for every electric supply radiating element to the feeding point of a signal, i.e., a 
source, each electric supply radiating element can supply maximum electric power to 
each electric supply radiating element from the source of a signal, and the gain in each 
electric supply radiating element becomes high. The effective track length L of a 
radiation electrode is given here by formula L=lambda / 4 rootepsilon. However, 
epsilon is the effectual specific inductive capacity of a base, and lambda is the 
wavelength of resonance frequency. Moreover, the front face of a base means one or 
more fields of the base formed in the stereo. Furthermore, a short stub or an opening 
stub is sufficient as a stub, and it is formed using the front face of the front face of a 
substrate or a substrate, and a base. 

[0009] The antenna equipment of the 2nd invention is constituted in above-mentioned 
invention considering forming the radiation electrode which approaches the radiation 
electrode of at least one electric supply radiating element, and does not have an 
electric supply electrode on the surface of a base as a description. 
[0010] In this invention, the radiation electrode which does not have an electric supply 
electrode functions as a radiating element non-supplied electric power, and resonates 
on the frequency which is energized by carrying out electromagnetic-field association 
with a near electric supply radiating element, and belongs to the same frequency band 
as the resonance frequency of a near electric supply radiating element. By this 
configuration, double resonance adjustment (double resonance matching) of the 
resonance frequency of an electric supply radiating element and the resonance 
frequency of the radiating element non-supplied electric power can be carried out, 
and the frequency bandwidth at that time becomes larger than the frequency 
bandwidth formed by the electric supply radiating element independent. 
[001 1] In the 1st or 2nd invention, the stub consists of antenna equipment of the 3rd 
invention considering being the short stub which grounded and formed the part distant 
from the feeding point as a description. 

[0012] By adoption of this configuration, the optimal reactance value expressed with 
the stub length on the basis of touch-down potential for every electric supply 
radiating element can be added to each electric supply radiating element. Thereby, the 
optimal adjustment of the resonance characteristic is acquired for every electric 
supply radiating element. For example, long stub length can be set to the low electric 



supply radiating element of resonance frequency, short stub length can be set to the 
high electric supply radiating element of resonance frequency, and adjustment of the 
optimal impedance to the feeding point can be realized for every electric supply 
radiating element. 

[0013] In the 1st or 2nd invention, while preparing a grand conductor layer in a 
substrate, the stub consists of antenna equipment of the 4th invention considering 
being the opening stub which separated from the grand conductor layer by the slit 
formed all over the field of a grand conductor layer, and was formed as a description. 
[0014] By this invention, the reactance value added for every electric supply radiating 
element is given in the distance from the feeding point of an opening stub to the 
electric supply electrode of each electric supply radiating element. Each electric 
supply radiating element is equipped with the electric merit who has the optimal 
resonance characteristic in the planned frequency band with these reactance values. 
[0015] With the antenna equipment of the 5th invention, it is characterized by 
connecting a reactive element between a stub and a grand conductor layer in the 4th 
invention. 

[0016] With this configuration, since a part of stub is constituted from 
concentrated-constant components, such as a reactive element, for example, an 
inductor, and a capacitor, effectual stub length can change freely by choosing the 
reactance value of concentrated-constant components. An opening stub turns into a 
short stub by addition of a reactive element here. 

[0017] With the antenna equipment of the 6th invention, the reactive element is 
characterized by constituting as a pattern electrode which has the reactance 
component formed on the surface of the base in the 5th invention. 
[0018] Stub length can be changed by adoption of this configuration, without using 
concentrated-constant components. Moreover, since a pattern electrode can change 
a reactance value and can form it with an electric supply electrode on the surface of a 
base by changing the die length and width of face, and a pattern configuration, it is 
easy pattern formation. 

[0019] With the antenna equipment of the 7th invention, the stub is characterized by 
constituting from an electric supply land prepared in the substrate including the 
feeding point, and a stub pattern which forms in the front face of a base and is 
connected to an electric supply land in the 1st thru/or invention [ which / 3rd ]. 
[0020] In this invention, the electric supply electrode of each electric supply radiating 
element is connected to the location used as the point of a stub pattern prepared in 
the base having consistency beforehand in one, and in case the end of a stub pattern 
is connected to an electric supply land, final adjustment adjustment to the feeding 
point (source of electric supply) is performed. By grounding the opposite end linked to 
an electric supply land, a stub pattern serves as a short stub and serves as an opening 
stub with an open end then. Moreover, the optimal stub length of even each electric 



supply electrode of a radiation electric supply component is changeable from changing 
the die length and width of face of a stub pattern. 
[0021] , 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning 
this invention is explained based on a drawing. Drawing 1 shows the example of the 1st 
operation gestalt of the antenna equipment concerning this invention. 
[0022] In drawing 1 , a substrate 1 is a mounting substrate formed for example, using 
the epoxy resin containing a glass fiber. The grand conductor layer 2 is formed in one 
front face of a substrate 1 with conductors, such as copper. All over the field of the 
grand conductor layer 2, the slit 3 prolonged in a L character mold from substrate 
edge 1a is formed. That is, after a slit 3 is prolonged in substrate edge 1a and the 
direction of a right angle, it bent at the right angle and is prolonged in parallel with 
substrate edge 1a. The tongue-shaped short stub 4 prolonged in equal width along 
with substrate edge 1a by this slit 3 is formed. As for this short stub 4, the feeding 
point 5 when a part for root headquarters was connected to the source of a signal 
which is following the grand conductor layer 2 and is not illustrated to point part 4a is 
formed. 

[0023] On the other hand, the base 6 of a rectangular parallelepiped is made from 
dielectric materials, such as a ceramic ingredient or a plastics ingredient, and the 1 st 
electric supply radiating element 7 and the 2nd electric supply radiating element 8 are 
formed in the front face. The strip 1st electric supply electrode 9 with which the 1st 
electric supply radiating element 7 elongates 1st side-face 6b of a base 6 up and down, 
The 1st radiation electrode 1 1 which turned up and formed principal plane 6a of a base 
6 along with 2nd side-face 6c near the 6d of the opposite side faces which extend 
straightly from the upper limit of the 1st electric supply electrode 9, and face 1st 
side-face 6b, It consisted of capacity loading electrodes 13 hung and formed in 2nd 
side-face 6c of a base 6 from the cuff part of the 1st radiation electrode 11, and has 
the electric merit who resonates on the frequency of a predetermined frequency band, 
for example, a 900MHz band. 

[0024] Moreover, the 2nd electric supply radiating element 8 consists of 2nd radiation 
electrodes 12 which spread on left-hand side from the upper limit of the 2nd electric 
supply electrode 9 to the middle of the strip 2nd electric supply electrode 10 which 
elongated to 1st side-face 6b of a base 6 in parallel with the 1st electric supply 
electrode 9, and was prepared in it, and principal plane 6a of a base 6. By this 
configuration, the 2nd electric supply radiating element 8 is equipped with the electric 
merit who resonates on the frequency of a frequency band higher than the resonance 
frequency of the 1st electric supply radiating element 7, for example, a 1800MHz band. 
[0025] The base 6 in which the 1 st electric supply radiating element 7 and the 2nd 
electric supply radiating element 8 were formed is soldered and fixed to the grand 
conductor layer 2 of a substrate 1 using the fixed electrode which was prepared in the 



lower part of a base 6 and which is not illustrated. At this time, the lower limit of the 
electric supply electrode 9 of the 1st electric supply radiating element 7 and the lower 
limit of the electric supply electrode 10 of the 2nd electric supply radiating element 8 
are soldered to the part to which the short stubs 4 differ. That is, signal power is 
supplied to each electric supply electrodes 9 and 10 through the reactance value from 
which the short stub 4 differs from the feeding point 5 prepared in the substrate 1. 
[0026] If it details the particulars, as shown in drawing 2 , since, as for the 1st electric 
supply radiating element 7 and the 2nd electric supply radiating element 8, electric 
merits differ, respectively, the feeding point 5 and adjustment of an impedance [ as 
opposed to / if it puts in another way / the source of a signal ] will be performed every 
1st electric supply radiating element 7 and 2nd electric supply radiating element 8. In 
addition, by the following explanation, in order to simplify explanation, the width of face 
of the electric supply electrodes 9 and 10 is collected and stated to the supply 
connection points 9a and 10a, respectively. 

[0027] The reactance value of the short stub 4 is given by stub length. That is, since 
the short stub 4 is classified from the grand conductor layer 2 by the slit 3, the 
reactance value over the 1st electric supply radiating element 7 is given with the die 
length (stub length) L1 to having [ 1st ] consistency point 4b with grand point 2a of 
the tip location of a slit 3 as the starting point. Similarly, the reactance value over the 
2nd electric supply radiating element 8 is given by the stub length L2 from grand point 
2a to having [ 2nd ] consistency point 4c. 

[0028] Supply connection point 9a of the 1 st electric supply radiating element 7 is 
connected to having [ 1st ] consistency point 4b of the short stub 4, and the 
reactance value set up by the stub length L1 is added to the 1st electric supply 
radiating element 7. By this configuration, the optimal adjustment of the impedance 
between the 1 st electric supply radiating element 7 and the feeding point 5 is acquired, 
and the good resonance characteristic is acquired in the 1st electric supply radiating 
element 7. 

[0029] On the other hand, supply connection point 10a of the 2nd electric supply 
radiating element 8 is connected to having [ 2nd ] consistency point 4c of the short 
stub 4, and the reactance value set up by the stub length L2 is added to the 2nd 
electric supply radiating element 8. The 2nd electric supply radiating element 8 of the 
reactance value which the optimal impedance matching with the feeding point 5 takes 
since it is excited on a frequency higher than the 1st electric supply radiating element 
7 is smaller than the case of the 1st electric supply radiating element 7, therefore the 
stub length L2 is smaller than the stub length L1 (L1> L2). 

[0030] Thus, in each of the 1st electric supply radiating element 7 and the 2nd electric 
supply radiating element 8, it becomes the good resonance characteristic by 
connecting the electric supply electrodes 9 and 10 of the 1st electric supply radiating 
element 7 and the 2nd electric supply radiating element 8 to the optimal points 4b and 



4c of the short stub 4 having consistency. That is, by good impedance matching, since 
the maximum power can be supplied to each electric supply radiating elements 7 and 8, 
high gain is acquired in each electric supply radiating elements 7 and 8. 
[0031] Moreover, since sufficient radiation resistance is securable for every [ each 
electric supply radiating element 7 and ] eight at the time of resonance each electric 
supply radiating element 7 and by adding the optimal stub length for every eight, in the 
frequency band which the 1st electric supply radiating element 7 and the 2nd electric 
supply radiating element 8 form according to an individual, sufficient bandwidth is 
securable. 

[0032] The example of the 2nd operation gestalt of the antenna equipment applied to 
this invention using drawing 3 is explained. This example of an operation gestalt has 
the description in the point of having added the radiating element non-supplied 
electric power and having realized double resonance. In addition, the same sign is 
given to the same component as the example of the 1st operation gestalt of drawing 
1^ , and duplication explanation of the intersection is omitted. 

[0033] In drawing 3 , the 1st electric supply radiating element 15 and the 2nd electric 
supply radiating element 1 6 are formed in principal plane 6a of a base 6. The strip 
radiation electrode 17 is prolonged from the upper limit of the electric supply 
electrode 9 to 6d of opposite side faces, and the 1 st electric supply radiating element 
15 is connected to the capacity loading electrode 19. Moreover, the strip radiation 
electrode 18 is prolonged in parallel with the radiation electrode 17 from the upper 
limit of the electric supply electrode 10 to the middle of principal plane 6a, and the 2nd 
electric supply radiating element 16 is excited on a frequency higher than the 1st 
electric supply radiating element 15. 

[0034] The right-hand of the 1 st electric supply radiating element 1 5 is approached, 
and the 1st nothing electric supply radiating element 20 is formed in it. The grand 
electrode 22 of the 1st nothing electric supply radiating element 20 is formed in the 
same side-face 6b as the electric supply electrodes 9 and 10, and the lower limit is 
connected to the grand conductor layer 2. Moreover, it connects with the capacity 
loading electrode 26 which was prolonged in parallel with the radiation electrode 17, 
bent in the direction of the 2nd side face just before arriving at 6d of opposite side 
faces, and formed principal plane 6a in 2nd side-face 6c from the upper limit of the 
grand electrode 22. 

[0035] By carrying out electromagnetic-field association with the 1st electric supply 
radiating element 15, this 1st nothing electric supply radiating element 20 receives 
supply of exciting power, and double-resonates in the same frequency band. 
[0036] Moreover, like the 1st nothing electric supply radiating element 20, the grand 
electrode 23 and the radiation electrode 25 are formed in the front face of a base 6, 
and the 2nd nothing electric supply radiating element 21 is approached and formed in 
the left-hand of the 2nd electric supply radiating element 16. By carrying out 



electromagnetic-field association with the 2nd electric supply radiating element 16, 
the radiation electrode 25 of the 2nd nothing electric supply radiating element 21 
forms the double resonance characteristic in the same frequency band with electric 
merit's 2nd electric supply radiating element 16 adjusted with the reactance value of a 
stub 4, and is equipped with wide band width of face. 

[0037] The example of the 3rd operation gestalt of the antenna equipment applied to 
this invention using drawing 4 is explained. The description of this example of an 
operation gestalt is that it made it into the opening stub. In addition, the same sign is 
given to the same component as the example of the 1 st operation gestalt of drawing 
X , and duplication explanation of the intersection is omitted. 

[0038] In drawing 4 , it is separated by the slit 28 and a part of grand conductor layer 
2 of a substrate 1 is constituted as an opening stub 29. That is, the slit 28 is formed all 
over the field of the grand conductor layer 2 from substrate edge 1a at the rod 
configuration bent in U mold, and the part separated from the grand conductor layer 2 
serves as the stub 29 of the rectangle formed along with substrate edge 1 a. 
[0039] The feeding point 5 is formed in the edge by the side of the 1 st electric supply 
radiating element 7, and the effectual stub length of the feeding point 5 to the electric 
supply electrode 10 of the 2nd electric supply radiating element 8 is longer than the 
effectual stub length of even the electric supply electrode 9 at the stub 29. Therefore, 
a different reactance value from the 1st electric supply radiating element 7 is added 
to the 2nd electric supply radiating element 8. Thereby, the impedance between the 
feeding point (source of a signal) and the 1st and 2nd electric supply radiating 
elements 7 and 8 is adjusted according to an individual. In addition, the feeding point 5 
can be moved and installed for the impedance matching over the 1st electric supply 
radiating element 7 and the 2nd electric supply radiating element 8. 
[0040] The opening stub 29 shown in the example of the 3rd operation gestalt of 
drawing 4 can constitute a reactive element 30 as a short stub by connecting between 
the opening stub 29 and the grand conductor layer 2 ranging over a slit 28, as shown in 
drawing 5 . As a reactive element 30, there is an inductance component, for example, 
a chip inductor, and a capacitative element, for example, a chip capacitor, can also be 
used depending on a match condition. 

[0041] By this configuration, the effectual stub length of touch-down potential to the 
electric supply electrodes 9 and 10 of the 1st and 2nd electric supply radiating 
elements 7 and 8 can change by choosing the reactance value of a reactive element 
30. That is, the effectual stub length of the touch-down potential of the grand 
conductor layer 2 to the electric supply electrode 9 becomes settled including the 
reactance value of a reactive element 30, and the impedance matching between the 
1 st electric supply radiating element 7 and the feeding point 5 (source of a signal) is 
made. Similarly, the effectual stub length of touch-down potential to the electric 
supply electrode 10 becomes settled including the reactance value of a reactive 



element 30, and the impedance matching over the 2nd electric supply radiating 
element 8 realizes him. 

[0042] As shown in drawing 6 , the reactive element 30 mounted between the opening 
stub 29 and the grand conductor layer 2 can be changed to concentrated-constant 
components, and can consist of reactance patterns 31 formed in 1st side-face 6b of a 
base 6. The reactance pattern 31 is the pattern electrode with which it was formed in 
the shape of MIANDA, and the inductance component was given, the end is connected 
to the grand conductor layer 2, and the other end is connected to the opening stub 29. 
Adjustment of the inductance value in the reactance pattern 31 can be performed by 
trimming the reactance pattern 31. 

[0043] The example of the 4th operation gestalt of the antenna equipment applied to 
this invention using drawing 7 is explained. This example of an operation gestalt has 
the description in the point which constituted the stub as a stub pattern on the side 
face of a base. In addition, the same sign is given to the same component as the 
example of the 1st operation gestalt of drawing 1 , and duplication explanation of the 
intersection is omitted. 

[0044] In drawing 7 , the feeding point 5 is formed in the electric supply land 32 
separated from the grand conductor layer 2 by the slit 34. Moreover, it extends in the 
array direction of the electric supply electrodes 9 and 10, and the stub pattern 33 is 
formed in 1st side-face 6b of a base 1 ranging over the slit 34. It connects with the 
electric supply land 32, and electric supply edge 33a of the stub pattern 33 is the 
configuration of having extended the electric supply electrode 9 of the electric supply 
radiating element 7 to the lower limit of a base 1. Moreover, touch-down edge 33b of 
the stub pattern 33 is connected to the grand conductor layer 2 of a substrate 1 . By 
this configuration, the stub pattern 33 and the electric supply land 34 function as a 
short stub. 

[0045] The electric supply electrodes 9 and 10 of the electric supply radiating 
elements 7 and 8 are formed in one at the stub pattern 33, and these nodes are set as 
the optimal point which becomes settled in the stub length on the basis of 
touch-down edge 33b of the stub pattern 33 having consistency like the example of 
the 1st operation gestalt. By changing the die length and width of face of the stub 
pattern 33, effectual stub length is changeable. Moreover, effectual stub length is 
changeable also by changing the connecting location of electric supply edge 33a of the 
stub pattern 33, and the electric supply land 32, i.e., the distance from the feeding 
point 5. 
[0046] 

[Effect of the Invention] Since the electric supply electrode of two or more electric 
supply radiating elements is connected to the point of the stub which prepared the 
feeding point, respectively having consistency according to the antenna equipment of 
claim 1, in the frequency assigned to each electric supply radiating element, the 



optimal adjustment is realizable. Thereby, the gain of antenna equipment can be raised 
and sufficient frequency bandwidth can be secured. 

[0047] Since according to the antenna equipment of claim 2 at least one electric 
supply radiating element was approached, and the passive element was arranged and 
was considered as the configuration which double-resonates, compared with electric 
supply radiating element independent frequency bandwidth, the bandwidth of the 
frequency band where the resonance frequency of an electric supply radiating 
element belongs can be extended. 

[0048] According to the antenna equipment of claim 3, since a stub grounds the part 
distant from the feeding point and constitutes it as a short stub, it can acquire the 
optimal adjustment for every electric supply radiating element by the stub length from 
touch-down potential. 

[0049] According to the antenna equipment of claim 4, since it constitutes as an 
opening stub which separated from the grand conductor layer by the slit formed all 
over the field of a grand conductor layer, and was formed, formation of a stub is easy 
for a stub, and it can define the required point having consistency for every electric 
supply radiating element. 

[0050] Since it is the configuration of having connected the reactive element between 
the opening stub and the grand conductor layer according to the antenna equipment 
of claim 5, adjustment of the impedance between each electric supply radiating 
element and the feeding point can be freely set up by choosing the reactance value of 
concentrated-constant components. 

[0051] Since a reactance pattern is formed in the front face of the base in which the 
electric supply radiating element was formed according to the antenna equipment of 
claim 6, the impedance between each electric supply radiating element and the 
feeding point can be adjusted with a reactance value, without using a 
concentrated-constant component. 

[0052] Since a stub is constituted from an electric supply land prepared in the 
substrate, and a stub pattern formed in the base according to the antenna equipment 
of claim 7, there is an advantage which can form a stub pattern and an electric supply 
electrode in coincidence beforehand in consideration of the difference of the match 
condition in two electric supply radiating elements. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the example of an operation gestalt of 
the antenna equipment concerning this invention. 

[Drawing 2] It is a decomposition perspective view for explaining the antenna 
equipment of drawing 1 . 

[Drawing 3] It is the perspective view showing other examples of an operation gestalt 
of the antenna equipment concerning this invention. 

[Drawing 4] It is the perspective view showing the example of an operation gestalt of 

further others of the antenna equipment concerning this invention. 

[Drawing 5] It is the perspective view showing the example of an operation gestalt of 

further others of the antenna equipment concerning this invention. 

[Drawing 6] It is the perspective view showing the example of an operation gestalt of 

further others of the antenna equipment concerning this invention. 

[Drawing 7] It is the perspective view showing the example of an operation gestalt of 

further others of the antenna equipment concerning this invention. 

[Description of Notations] 

1 Substrate 

2 Grand Conductor Layer 
3, 28, 34 Slit 

4 Short Stub 

5 Feeding Point 

6 Base 

7 1 5 The 1 st electric supply radiating element 

8 1 6 The 2nd electric supply radiating element 
9, 1 0, 1 7, 1 8 Electric supply electrode 

11, 12, 24, 25 Radiation electrode 
13, 19, 26 Capacity loading electrode 

20 1st Nothing Electric Supply Radiating Element 

21 2nd Nothing Electric Supply Radiating Element 

22 23 Grand electrode 

29 Opening Stub 

30 Reactive Element 

31 Reactance Pattern 

32 Electric Supply Land 

33 Stub Pattern 
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